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This  grant,  entitled  "Investigation  of  Microprogrannnable  Microprocessors," 
provided  funding  for  a study  of  the  potential  usefulness  of  microprogramming 
when  implemented  by  microprocessors.  The  basic  model  of  this  study  was  the 
INTEL  3000  microprocessor.  This  processor  was  selected  because  it  allows 
variable  length  data  words  and  variable  length  microinstructions. 

A major  effort  under  this  grant  was  the  development  of  a computer  pro- 
gramming package  which  allowed  any  Interconnected  network  of  INTEL  3000 
packages  to  be  simulated. 

This  package  was  subsequently  extended  so  that  in  its  final  form  it  contained 
a framework  which  allowed  additional  microprocessors  to  be  defined  and  inter- 
connected networks  of  such  processors  to  be  simulated. 

When  the  simulator  was  developed  to  the  point  where  INTEL  3000  networks 
could  be  handled,  a particular  network  design  was  developed  for  the  emulation 
of  the  CDC  469.  Once  this  design  was  completed  and  the  CDC  469  was  success- 
fully emulated,  a hardware  model  of  the  network  was  constructed.  These  models 
were  used  to  design  additional  mlcroperations  for  the  CDC  469  to  control 
Interrupt  processing,  to  increase  the  speed  of  memory  accesses,  and  to  enhance 
the  power  of  the  instruction  set  with  hardwired  immediate  Instructions. 

The  program  package  for  the  network  simulation,  the  CDC  469  emulator,  and 
the  hardware  modal  of  the  CDC  469  were  delivered  to  Frankford  Arsenal  in 
December,  1976.  Two  final  technical  reports  on  this  work  were  also  submitted  at 
this  time.  One  report  covered  the  development  of  the  simulator  programming 
package.  It  is  designed  to  also  serve  as  a user's  manual  for  this  system.  The 
second  technical  report  is  a reference  manual  on  the  hardware  model  of  the 
CDC  469. 

Delays  on  this  contract  were  the  result  of  difficulties  encountered  in 
the  design  and  fabrication  of  the  hardware  model.  Inconsistencies  in  the 
interface  to  the  Model  33  Teletype,  which  was  used  as  input/output  for  the 
model,  required  major  design  modifications  at  a late  date  in  order  that 
these  inconsistencies  could  be  accomodated.  Problems  in  obtaining  required 
hardware  components,  compounded  by  the  United  Parcel  Services  strike  during 
the  fall  of  1976,  led  to  further  delays  in  the  hardware  development. 
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Work  on  this  grant  is  very  closely  related  to  the  work  on  grant  number 
DAAA  25-74-C-502,  entitled  "Studies  of  Microprogramming".  Experience  with  the 
simulator  on  this  grant  apply  directly  to  the  limitations  and  feasibility  of 
directly  executing  a higher  level  languages  on  a microprogrammable  micro- 
processor. These  experiences  will  be  directly  reflected  in  the  Master's 
Thesis  on  direct  execution  of  higher  level  languages  by  Mr.  William  Albert 
which  is  an  outgrowth  of  the  work  performed  on  this  aforementioned  grant. 

A journal  article  on  theoretical  work  relative  to  minimizing  the  bit 
dimension  of  the  microinstruction  is  being  prepared  for  publication  in  the 
open  literations  by  Dr.  Yale  N.  Patt. 

This  grant  covered  the  period  1 October  1975  to  30  January  1977  and  was 
supervised  by  Yale  N.  Patt,  Principal  Investigator,  from  1 Ocotber,  1975  to  17  May 
1976  and  by  James  W.  Hanson,  as  Principal  Investigator,  from  18  May  1976  to  30 
January  1977.  William  Albert,  David  Chadwick,  D.  Lawrence  Issacs,  and  M.  Dale 
Skeen  were  supported  by  this  grant.  The  Principal  Investigators  contributed 
their  time  at  no  cost  to  the  grant. 
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